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PREFACE

The anticipated use of chemical, biological, and radiological (CBR) weapons against Navy ships
has reinforced the need to provide better defensive measures to protect personnel and vital ship
spaces from toxic chemical and biological agents and radioactive fallout. The Navy Shipboard
Collective Protection System (CPS) provides CBR protection to designated shipboard zones.

This equipment manual provides operation and maintenance instructions for the ala1'lD system
used with CPS. The equipment described in this manual has been developed and tested by the
Naval Surface Warfare Center and approved by the Naval Sea Systems Command. In certain
instances, where prior contractual arrangements did not permit the use of this Navy-designed
hardware, actual shipboard equipment may be different. When such deviations exist, the manu-
als for that equipment should be referenced. Nevertheless, the purpose and function of such
equipment should be similar to that described herein. For a more detailed account of CPS opera-
tions, refer to the system description, operation and maintenance manual, SS200-AF-MMM-OIO.

Ships, training activities, supply points, depots, Naval Shipyards and Supervisors of Shipbuilding
are requested to arrange for the maximum practical use and evaluation of NA VSEA technical
manuals. All errors, omissions, discrepancies, and suggestions for improvements to NAVSEA
technical manuals shall be reported to the Commanding Officer, Naval Ship Weapon Systems
Engineering Station (Code 5HOO), Port Hueneme, California 93043-5007 on NAVSEA Technical
Manual Deficiency/Evaluation Report, NAVSEA Form 9068/10. All feedback comments will be
thoroughly investigated and originators will be advised of action resulting therefrom. Three
copies of NA VSEA Form 9086/10 are included at the end of each separately bound technical man-
,aI 8-1/2 x 11 inches or larger. Copies of NAVSEA Form 9086/10 may be requisitioned from the
Naval Publications and Forms Center (NPFC), Philadelphia, PA 19120-5099.

V(i blank)
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SAFETY SUMMARY

The following are general safety precautions that are not related to any specific procedures and
therefore do not appear elsewhere in this publication. These are recommended precautions that
personnel must understand and apply during many phases of operation and maintenance.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must at all times observe all safety regulations. Do not replace components
or make a«ljustments inside the equipment with the high voltage supply turned on. Under certain
conditions dangerous potentials may exist when the power control is in the off position, due to
charges retained by capacitors. To avoid casualties, always remove power and discharge and
ground a circuit before touching it.

DO NOT SERVICE OR ADJUST ALONE

Under no circumstances should any person reach into or enter the enclosure for the purpose of ser-
vicing or adjusting the equipment except in tlte presence of someone who is capable of rendering
aid.

,

(RESUSCITATION

Personnel working with or near high voltages should be familiar with modem methods of resusci-
tation. Such information may be obtained from the Bureau of Medicine and Surgery.

The following warnings appear in the text in this volume and are repeated here for emphasis.

Power is supplied to the master panel during this
process. Extreme care must be exercised while per-
forming this procedure to prevent electrical shock.
Follow all required precautions and tagging proce-
dures. (pages 6-11,6-14,6-15, and 6-17)

~

AC power is supplied to the master panel when the
ship's breaker is on. Be careful not to make con-
tact with the circuit card or terminals two (2), three
(3), four (4), or five (5) on terminal board TB4.
(pages 6-11 and 6-13)

v
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Power is supplied to the zone sensor box during this
process. Extreme care must be exercised while per-
forming this procedure to prevent electrical shock.
Follow all required precautions and tagging proce-
dures. (page 6-17)

Power is supplied to the slave panel during this
process. Extreme care must be exercised while per-
forming this procedure to prevent electrical shock.
Follow all required precautions and tagging proce-
dures. (page 6-18)
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CHAPTER 1

INFORMATION AND SAFETY PRECAUTIONS

1-1 SAFETY PRECAUTIONS.

Personnel involved with the use and mainte-
nance of the Collective Protection System (CPS)
Alarm System must comply with the safety pre-
cautions included in this manual. The Safety
Summary provides general safety precautions, as
well as specific precautions contained elsewhere
in this manual.

and remote indicators to apprise ship's personnel
of tlle level of CPS overpressure.

Because tlle number of TP zones differs from ship
to ship, tlle configuration of tlle CPS AJann Sys-
tem will vary. Each alann system can monitor
tlle status of as many as five zones. This manual
is written for a five zone system and all illustra-
tions show five zones. The CPS Alarm System
consists of a master panel, a slave panel, a zone
sensor box in each zone, a static air probe, and a
terminal box.

1-2 INTRODUCTION.

1-3.1 Master Panel. The master panel is lo-
cated in Damage Control Central (DCC) and is
the main display panel for monitoring the over-
pressure in each TP zone. The master panel con-
tains a meter and three indicator lamps per TP
zone, up to a maximum of five zones. It also con-
tains a DC power supply and circuit card assem-
bly. The master panel is interconnected to the
slave panel and zone sensor boxes.

The anticipated use of chemical, biological, and
radiological (CBR) weapons against Navy ships
has reinforced the need to provide better defensive
measures to protect personnel and vital ship
spaces from toxic chemicals, biological agents
and radioactive fallout. The Navy Shipboard
CPS was initiated to provide this CBR protection.

1
This manual provides users with instructions for
operating and maintaining the alarm system
used within CPS total protection (TP) zones. The
information includes physical and functional
descriptions of the alarm system, instructions for
its use, and procedures for performing scheduled
and corrective maintenance at the organizational
level.

1-3.2 Slave Panel. The slave panel is located
in the pilot house and has a lamp for each TP
zone. The lamps are controlled by the master
panel and light when overpressure is below 0.4
in. wg. The slave panel is interconnected to the
master panel.

concerning the CPS alarm system
- in the Ship's Informa-

(SIB), Heating, Ventilation, and Air
(HV AC) section, or in the General

of the US Navy (1989),

1-3.3 Zone Sensor Box. A zone sensor box is
located in each TP zone to measure and monitor
the pressure level in that zone. A pressure trans-
ducer assembly in the sensor box measures zone
pressure and sends a signal to the master panel.
A differential pressure gauge on the front of the
zone sensor box displays zone pressure. The zone
sensor box is interconnected to the master panel
and to Ute static air probe.

DESCRIPTION.

air to designated shipboard
. CBR contamination. To
free from CBR contami. 1-3.4 Static Air Probe. The static air vrobe is

mounted outside the TP zone in an area /where it
is subjected to ambient air pressure. The probe is
connected through a network of tubing to each
zone sensor box and provides the reference pres-
sure to the pressure transducer assembly and
gauge. More than one static air probe may be
used when distances between zone sensor boxes

- -

zone through leaks at

~

- 1-1) monitors
using both local

1-1

~
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CHAPTER 2

OPERA TION

INTRODUCTION.2-1 lamps are colored green, yellow. and red, to pro-
vide a visual means for monitoring zone pres-
sure status. When lit, green indicates normal
zone pressure; yellow, deficient zone pressure;
and red, zone pressure low.

The Collective Protection System (CPS) Alarm
System is used in total protection (TP) zones to
monitor zone overpressure. During normal CPS
operation, an overpressure of 2.0 :t 0.5 in. wg
above atmospheric pressure is maintained to pre-
vent unfiltered air from entering the zone. The
CPS Alann System monitors this overpressure at
all times. Alann system indicators provide a vi-
sual indication of zone pressure status and warn
ship's personnel of low zone pressure so that cor-
rective action may be taken if necessary.

2-2 CONTROLS AND INDICATORS.

2.2.1.3 Zone PreSRure MetAr. A meter is lo-
cated to the left of each set of indicator lamps
(figure 2-1). Each meter ranges from 0-4 in. wg
and is divided into three colored regions tllat cor-
respond to Ute lamp colors (table 2-1).

2.2.1.4 LamD TAg, Pushbutton. A lamp test
pushbutton is located on the front of the master
panel. Pressing this button lights all lamps, as a
check for burned out bulbs.

Operator controls for the alamt system consist of
a; circuit breaker on the bottom of the master
panel and lamp test switches on the master and
slave panels. The indicators for the system are
meters, gauges and lamps on the master panel,
slave panel, and zone sensor box as shown in
table 2-1.

2-2.2 Slave Panel Controlg and Indicators.

2-2.2.1 Zone Pressure Indleator Lamgs. The
slave panel (figure 2-2) contains one red indica-
tor lamp for each TP zone. This lamp lights
when the corresponding red lamp on the master
panel is lit.

2-2.1 Master Panel Controls and Indicators.
2-2.2.2 Lamo TABt Pushbutton. A lamp test
pushbutton is located on the front of the slave
panel. Pressing this button lights all lamps, as a
check for burned out bulbs.

2-2.1.1 Clreult Breaker. An ac power circuit
breaker. CB 1, is on the bottom of the master panel
(figure 2-1). This breaker serves as an on/off
switch. The breaker should be pushed in (power
on) at all times unless maintenance procedures
require that the system be turned oft'.

2-2.3 Zone Sensor Box. A pressure sensor box
(figure 2-3) is located in each TP zone. The only
operator indicator is a differential pressure
gauge. Each gauge ranges from 0-4 in. wg and is
divided into three colored regions that correspond
to the lamp colors, 8S shown in table 2-1.

2-2.1.2 ZonA PrAAAurA Indicator lamgA. For
each TP zone, three indicator lamps are installed
on the front of the master panel. These

Table 2-1 CPS ~ Zone} -

Red Lamo Meter/Gau~e

0.4 - 1.5

N/A

N/A

1.5 - 2.5
N/A
N/A

0-4.0
N/A
0-4.0

~

Operating ranges shown are in. wg.

2-1
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are too great to permit a cost-effective pneumatic
link of reference pressure ports.

1-6 SUPPORTING COMPONENTS.

CPS Alarm System components are mounted to
the bulkhead; they do not require any special con-
trols or mounting devices other than standard
hardware. Table 1.3 provides a list of publica-
tions pertaining to CPS operation and mainte-
nance.

1-3.5 Terminal Box. A terminal box, conve-
niently located between all units, is used for elec-
trical connections.

REFERENCE DATA.
2-

Reference data are provided in table 1-1.
Th
8y:
mo

Opt
abl
vel
CF
all
sw
sbi

teference Data -

! 110V/60Hz ac

Table 1-1. J

j Input Power

Internal Power 12 Vdc

Pressure Range 0-4 in. wg

EQUIPMENT, ACCESSORIES,
DOCUMENTS SUPPLIED.

Table 1-2 lists the units included as part of the
CPS Alarm System. No accessories or additional
documentation is provided.

Table 1-2. J~

! Qty I Item
Name

ed

I Weight

~ui1Jment SuDDI

Dimensions
(LxWxH)

-... Quantity varies from 1 to 5 units, depending on
the number of TP zones to be monitored.
.* Weight shown is for a five zone master panel.

1-2
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Figure 2-2. Slave Panel

2-3
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2~3 NORMAL OPERA TION. 2-3.2 Coer.llon with UnDressurlzed T P
Zone. When a TP zone is operated in an uD-
pressurized condition, the CPS Alarm System
master panel meter will indicate low/no pressure
(red region) and the corresponding red lamps on
the master panel and slave panel will be lit.

CFS TP zones are des~gne.d for continuous ~pera-
Don with pressure maIntained at 2.0 :f: 0.5 m. wg
above atmospheric. Under certain circum-
stances, it may be desirable to operate a TP zone
'Without pressurization by opening one or more
zone boundary accesses. Normal system opera-
tion includes both pressurized and unpressurized
operation.

2-4 EMERGENCYOPERATION.

Should the CPS Alarm System master panel be-
come inoperable, pressure levels can be moni-
tored using the zone pressure gauge on the zone
sensor box in each zone. Monitoring personnel
should notify DCC and the Officer of the Deck,
via an established communication link, if zone
pressure falls out of the green (normal) region.

2.3.1 ,aRArat.on with PrARRurl2Ad TP ZonA.
Since the CPS Alarm System displays TP zone
pressure at all times, there i~ no difference in op-
eration between the pressunzed and unpressur-
ized conditions except for the level of pressure
~played. With t.he zone fully pressurized to a
revel of 2.0 :t 0.5 In. wg, the green lamp on the
tt18ster panel will be lit and the meter will dis-
p~ the level of zone pressure within the green
region. Should zone pressure fall, the master
panel meter and lights will respond accordingly.
Should the pressure fall below 0.4 in. wg, the cor-
responding red light on the slave panel will also
light. Low zone pressure is usually caused by the
inadvertent opening of a zone boundary access or
improper use of an air lock. Damage Control
Ceittral (DCC) personnel should monitor the
master panel and notify the Officer of the Deck if
zone pressure falls into the red region.

2-5 OPERATOR'S MAINTENANCE
INSTRUCTIONS AND SCHEDULES.

Watch personnel shall be required to check all
lamps on the master and slave panels once each
watch. This is accomplished by pressing the
lamp test pushbutton on the front of the panel.
Bulbs that do not light shall be replaced. If re-
placement does not solve tJle problem tJle operator
shall advise maintenance personnel to perform
corrective maintenance.

I

2-5/(2-6 blank,
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2-3.2 .cpAratlon with UnnrA9.9U.rl~Qd T P
ZnnA. When a TP zone is operated in an un-
pressurized condition, the CPS Alarm System
master panel meter will indicate low/no pressure
(red region) and the corresponding red lamps on
the master panel and slave panel will be lit.

OPERATION.

CP8 TP zones are des~gne.d for continuous ?pera-
tion with pressure maIntained at 2.0 .1: 0.5 In. wg
above atmospheric. . Under certain circum-
stances, it may be desirable to operate a TP zone
without pressurization by opening one or more
zone boundary accesses. Normal system opera-
tion includes both pressurized and unpressurized

t.opera Ion.

OPERATIONEMERGENCY2-4
Should the CPS Alarm System master panel be-
come inoperable, pressure levels can be moni-
tored using the zone pressure gauge on the zone
sensor box in each zone. Monitoring personnel
should notify DCC and the Officer of the Deck,
via an established. communication link, if zone
pressure falls out of the green (normal) region.

2-3.1 QRmtlon with _prlggU~~ZA~ TP...~Z~~~.
Since the CPS Alarm System displays TP zone
~ssure at all times, there is no difference in op-
eration between the pressurized and unpressur-
iZed conditions except for the level of pressure
~played. With the zone fully pressurized to a
level of 2.0 :t 0.5 in. wg, the green lamp on the
tnaster panel will be lit and the meter will dis-
play the level of zone pressure within the green
region. Should zone pressure fall, the master
panel meter and lights will respond accordingly.
Should the pressure fall below 0.4 in. wg, the cor-
responding red light on the slave panel will also
light. Low zone pressure is usually caused by the
inadvertent opening of a zone boundary access or
improper use of an air lock. Damage Control
Ceittral (DCC) personnel should monitor the
master panel and notify the Officer of the Deck if
zone pressure falls into the red region.

2-5 OPERATOR'S MAINTENANCE
INSTRUCTIONS AND SCHEDULES

Watch personnel shall be required to check all
lamps on the master and slave panels once each
watch. This is accomplished by pressing the
lamp test pushbutton on the front of the panel.
Bulbs that do not light shall be replaced. If re-
placement does not solve the problem the operator
shall advise maintenance personnel to perform
corrective maintenance.

.I

2-5/(2-6 blank)
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CHAPTER 3

FUNCTIONAL DESCRIPTION

3-2.3 Zone Sensor Box. A zone sensor box is
located in each TP zone to monitor the overpres-
sure in that zone. A pressure transducer assem-
bly inside the zone sensor box compares zone
pressure with an ambient reference pressure
from the static air probe and returns a voltage
signal (proportional to zone pressure) to the mas-
ter panel. A pressure gauge on the front of the
zone sensor box displays zone pressure locally.

INTRODUCTION.3.1

This chapter describes how the Collective Protec-
tion System (CPS) Alarm System operates. It
provides a functional description of major sub-
assemblies, as well as an explanation of their in-
teraction, as shown in figure 3~ 1.

OF3-2 FUNCTIONAL DESCRIPTION
MAJOR SUBASSEMBLIES. 3-2.4 gIRlie Air Probe. The static air probe is

used to obtain an atmospheric pressure reference
that is free from variations due to relative wind
velocity. The probe is always located outside of
CPS boundaries. A network of tubing connects
the static air probe to each zone sensor box. In
some instances, more than one static air probe
may be used.

The CPS Alarm System contains five major sub-
assemblies: master panel, slave panel, zone sen-
sor box, static air probe, and terminal box. Each
subassembly is illustrated in figure 1-1.

3-2.1 MagtAr Panel. The master panel is lo-
cated in Damage Control Central (DCC) and

J serves as the main alarm panel for monitoring
the overpressure in each total protection (TP)
zone. It uses both meters and lamps to indicate
zone pressure levels. Colored lamps provide im-
mediate visual indication of zone pressure levels,
while the meters allow for trend monitoring. The
master panel operates on 110V/60 Hz ac ship's
power. It contains a power supply, which trans-
forms voltage from ac to dc for powering alarm
system subassemblies. A circuit card in the mas-
ter panel processes pressure (voltage) signals re-
turned from each zone sensor box and controls
lamp sequencing and meter movements.

3-2.5 TArmlnal Box. The terminal box is used
to make all electrical connections between the
master panel, slave panel, and zone sensor boxes.

3-3 INTERACTION
BLIES.

OF SUBASSEM.

Ship's 110V/60 Hz ac power enters the master
panel, where it is transformed into dc voltage
and then output to the pressure tranducer assem-
bly in each zone sensor box. The pressure trans-
ducer assembly compares zone overpressure to
reference pressure from the static air probe and
transmits a voltage signal proportional to zone
pressure to the master panel. A circuit card in
the master panel processes the voltage signal and
controls lamp sequencing and meter movement.
When a red lamp is energized on the master
panel. an electrical signal is sent to the slave
panel lighting the corresponding zone's red
lamp. Interconnection between the subassemblies
is tJ1rough the terminal box.

3-2.2 Slave Panel. The slave panel is located
in the pilot house and uses a red indicator lamp
for each zone to alert bridge personnel when zone
pressure is too low to provide Chemical, Biologi-
cal, and Radiological (CBR) protection. When
overpressure in a TP zone falls below 0.4 in. wg,
the lamp for that zone will light to warn person-
nel that overpressure is low or lost. Slave panel
lamps are controlled by the master panel.

~

3-1
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CHAPTER 4

SCHEDULED MAINTENANCE

INTRODUCTION.4-1 4-2.1 .Alarm System M~t.r/Gaun./L81D.D
I§.I1.. A meter, gauge, and lamp verification test
is conducted to demonstrate the overall operation
of the alarm system. The test ensures that when
the master panel meter reading is in the green
region, the corresponding indicator lamp is lit. It
also ensures that the master panel meter reading
is within 0.2 in. wg of the corresponding zone
sensor box gauge. The verification test also in-
cludes a procedure for observing the sequencing
of applicable master panel, slave panel, and zone
sensor box meters, gauges, and lamps as zone
pressure increases from normal atmospheric to a
fully pressurized condition.

This chapter identifies scheduled maintenance
actions for tJ1e Collective Protection System (CPS)
Alarm System. The scheduled maintenance dis-
cussion in this manual does not duplicate in-
structions furnished in the Planned Maintenance
System (PMS). Should there be any conflict, PMS
documentation takes precedence. Any documenta-
tion conflicts should be reported immediately on
the NAVSEA Technical Manual Defi-
ciency/Evaluation Report (9086/10) located in the
back of this manual.

4- 2 MAINTENANCE PLAN.
4-2.2 Static Air Probe and Condensate DralD
Bowl InsDectlons. The static air probe is rou-
tinely inspected for extemal damage and any de-
bris or foreign objects blocking the area between
the disks. Accumulated condensate water is also
removed from the condensate drain bowl. These
actions are conducted to ensure that the zone sen-
sor box receives a true measure of external atmo-
spheric pressure.

Scheduled maintenance consists of organiza-
tional level inspections that identify and correct
potential causes for alann system failure or mal-
function. Inspections may be conducted while the
alarm system is operating. An alann system
meter/gauge/lamp test is conducted in conjunc-
tion with the Maintenance Requirement Card
(MRC) for tJ\e total protection (TP) zone pressur-
ization test. Inspection of the static air probe and
the condensate drain bowl is detailed on an
alann system MRC.

4 -1/(4-2 blarj()
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CHAPTER 5

TROUBLESHOOTING

5-2 ORGANIZATIONAL LEVEL
TROUBLESHOOTING PROCEDURES

5-1 INTRODUCTION.

This chapter provides troubleshooting procedures
help ship's crew identify malfunctions that

occ'ur during operation and/or mainte-
of the Collective Protection System (CPS)
System. Since intermediate and depot

maintenance are not required for the alarm
all troubleshooting procedures in this

are performed at the organizational level.

Table 5-1 is a troubleshooting analysis chart for
die Navy Shipboard CPS Alarm System. Use the
chart to identify the problem and the probable
cause of die problem, then perform the steps out-
lined under action.

Table 6-1 Trouble Analysis Chart

5-1



SS200-AH-MMM-O10

Action ReferenceSymptoms Proh.ble Cause

Master panel meter
reading does not cor-
respond to the zone
pressure gauge

Flexible tubing in zone sen
sor box is damaged or
kinked

Check tubing in sensol'
box for leaks or kinks

Align master pane)
meter

Zone pressure gauge/master
panel meter out of
alignment

6-2

Pressure gauge out of align
ment or damaged

Test/repair zone sensor
box

6-10

Defective pressure
transducer assembly in
zone sensor box

6-10Test/repair zone sensor
box

Defective wiring in zone
Rensor box

6-10Test/repair zone sensor
box

Defective master panel
wiring

6-6Test/repair master
panel wiring

Defective RFI filter Test/replace RFI filter 6-7

Defect in t.errninal boX' TestJ1'e~ai1' tenninal bo~ 6-12

Test/repair ship's
wiring

Defective ship's wiring 6--15

~Defective meteI' Test/replace meter

Defective circuit card TestJre~lace circuit card 6-U

Defective slave panel lamp
test switch, lamp(s) wiring

Test/repair slave panel 6-13Slave panel does not
operate although mas-
ter panel is fully func-
tional Defective master panel

wiring
6-6Test/repair master

panel wiring

Defective aFl filter Test/replace RFI filter 6-7

T)"fect in t.p.rminal ~x Test/repair terminal box 6-12

Test/repair ship's
wiring

Defective ship's wirin~ 6-15

Defective circuit card Test/reQlace circuit card 6-11

5-3
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CHAPTER 6

MAINTENANCECORRECTIVE

ADJUSTMENTS AND ALIGNMENTSSECTION

INTRODUCTION.6.1

This chapter provides corrective maintenance
procedures to be performed at the organizational
level. Intermediate and depot level maintenance
is not required for the Collective Protection Sys-
tem (CPS) Alarm System. Section I provides pro-
cedures for aligning the alarm system meters
and gauges. Section II provides procedures for
repairing faults discovered following the trou-
bleshooting analysis chart in Chapter 5 of this
manual. Schematic diagrams are also provided
at the end of this chapter for use as necessary.
All corrective maintenance can be performed
with the zone either pressurized or unpressurized
unless otherwise specified.

g.

6-2 ALARM SYSTEM ALIGNMENT.

JMaster panel meters and zone sensor box ga~es
are aligned in accordance with the procedures
described below. No other adjustments or align-
men~ are required for the CPS Alarm System.

wide), jeweler's screwdriver, hand pressure
pump (figure 6-9), tubing clamp or equiva-
lent.
Procedure:

(1) Position three personnel as indicated
above.

(2) At mastel: panel ensure that the master
panel circuit breaker CB1 (figure 6-1) is
pushed in (on). Press and hold the lamp
test switch on the master panel (figure
6.1). All lamps on the master panel
should illuminate. If they do not, refer
to troubleshooting (chapter 5). Release
the lamp test switch after verifying the
operation of the lamps.

(3) Open front and inner panels of the mas-
ter panel.

(4) Open front panel of the zone sensor box.
Disconnect the flexible tubing from the
pressure gauge and the pressure trans-
ducer assembly noting its original con-
figuration (figure 6-2). Observe the
pressure reading of pressure gauge. If
the pressure gauge does not indicate 0.0
in. wg pressure, adjust to read 0.0 by
turning the adjustment screw on the
face plate (figure 6-3). Adjust the screw
slowly in either a clockwise or counter-
clockwise direction. Leave the flexible
tubing disconnected.

(5) At the master panel, verify that all cir-
cuit card switches are in the NORM po-
sition (figures 6-4 and 6-5). Verify that
the person at the zone sensor box has
performed step (4).

(6) At master panel, observe the master
zone meter of the zone undergoing
alignment. The desired zero pressure
range is a meter reading equal to or
greater than 0.0 but less than 0.1 inches
pressure. If the zone meter does not in-
dicate 0.0 pressure, adjust the meter to
it's lowest reading (but no lower than
0.0) by turning the adjustment screw on
it's face pl,ate slowly either clockwise or
counter-clockwise. If the meter cannot
be mechanically adjusted to less than
0.1 inch pressure, adjust potentiometer

AligJ)ment of the alarm system meters and
gauges is performed by three personnel: one lo-
cated at the master panel in Damage Control Cen-
tral; one with a hand pressure pump, located at
the zone sensor box in the CPS zone; and one at
the slave panel in the pilot house. The pressure
gauge on the zone sensor box is considered the
primary measurement device. The person lo-
cated at the master panel coordinates the actions
of the personnel located at the zone sensor box
and slave panel. Reliable communication must
be established between personnel before begin-
ning alignment. Repeat procedure until all total
protection (TP) zones are aligned.
a. Components: master panel/zone sensor

box/slave panel.
b. Frequency: as required.
c. Related maintenance: none.
d. Maintenance task description: alarm sys-

tem alignment.
e. Safety precautions: potential for electrical

shock.
f. Tools, parts, materials, test equipment:

straight blade screwdriver (3/16" to 1/4"

6-1
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2-3 NORMAL OPERATION. 2-3.2 O_~.!r8tlon with Unnr8RAurlz8d T P
Zon8. When a TP zone is operated in an uD-
pressurized condition, the CPS Alarm System
master panel meter will indicate low/no pressure
(red region) and the corresponding red lamps on
Ute master panel and slave panel will be lit.

CFs TP zones are designed for continuous opera-
tion with pressure maintained at 2.0 :t 0.5 in. wg
above atmospheric. Under certain circum-
stances, it may be desirable to operate a TP zone
without pressurization by opening one or more
zone boundary accesses. Normal system opera-
tion includes both pressurized and unpressurized
operation.

2-4 EMERGENCYOPERATION.

Should the CPS Alann System master panel be-
come inoperable. pressure levels can be moni-
tored using the zone pressure gauge on the zone
sensor box in each zone. Monitoring personnel
should notify DCC and the Officer of the Deck.
via an established communication link. if zone
pressure falls out of the green (nonna}) region.

2-5 OPERATOR'S MAINTENANCE
INSTRUCTIONS AND SCHEDULES.

2-3.1 gDe~~I~n with PrARRurizAd TP ZonA.
Since the CPS Alarm System displays TP zone
pressure at all times, there is no difference in op-
eration between the pressurized and unpressur-
ized conditions except for the level of pressure
displayed. With the zone fully pressurized to a
level of 2.0 :t 0.5 in. wg, the green lamp on the
master panel will be lit and the meter will dis-
play the level of zone pressure within the green
region. Should zone pressure fall, the master
p~el meter and lights will respond accordingly.
Should the pressure fall below 0.4 in. wg, the cor-
responding red light on the slave panel will also
1jght. Low zone pressure is usually caused by the
inadvertent opening of a zone boundary access or
improper use of an air lock. Damage Control
Cetltral (DCC) personnel should monitor the
master panel and notify the Officer of the Deck if
zone pressure falls into the red region.

Watch personnel shall be required to check all
lamps on the master and slave panels once each
watch. This is accomplished by pressing the
lamp test pushbutton on the front of the panel.
Bulbs that do not light shall be replaced. If re-
placement does not solve the problem tJle operator
shall advise maintenance personnel to perform
corrective maintenance.

I

2-5/(2-6 blank)
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CHAPTER 3

FUNCTIONAL DESCRIPTION

INTRODUCTION.

describes how the Collective Protec-
. (CPS) Alarm System operates. It
a functional description of major sub-

as well as an explanation of their in-
as shown in figure 3-1.

FUNCTIONAL DESCRIPTION OF
SUBASSEMBLIES.

3-2.3 Zone S8nROr Box. A zone sensor box is
located in each TP zone to monitor the overpres-
sure in that zone. A pressure transducer assem-
bly inside the zone sensor box compares zone
pressure with an ambient reference pressure
from the static air probe and returns a voltage
signal (proportional to zone pressure) to the mas-
ter panel. A pressure gauge on the front of the
zone sensor box displays zone pressure locally.

3-2.4 Static Air Pmb8. The static air probe is
used to obtain an atmospheric pressure reference
tltat is free from variations due to relative wind
velocity. The probe is always located outside of
CPS boundaries. A network of tubing connects
the static air probe to each zone sensor box. In
some instances, more than one static air probe
may be used.

Alarm System contains five major sub-
': master panel, slave panel, zone sen-

static air probe, and terminal box. Each
is illustrated in figure 1-1.

Master Panel. The master panel is lo-
in Damage Control Central (DCC) and
as the main alarm panel for monitoring

" "" each total protection (TP)
It uses both meters and lamps to indicate

levels. Colored lamps provide im-
visual indication of zone pressure levels,

allow for trend monitoring. The
panel operates on 110V/60 Hz ac ship's

. It contains a power supply, which trans-
voltage from ac to dc for powering alarm
subassemblies. A circuit card in the mas-

processes pressure (voltage) signals re-
from each zone sensor box and controls

sequencing and meter movements.

3-2.5 Terminal Box. The terminal box is used
to make all electrical connections between the
master panel, slave panel, and zone sensor boxes.

3-3 INTERACTION OF SUBASSEM-
BLIES.

Ship's 110V/60 Hz ac power enters the master
panel, where it is transformed into dc voltage
and then output to the pressure tranducer assem-
bly in each zone sensor box. The pressure trans-
ducer assembly compares zone overpressure to
reference pressure from the static air probe and
transmits a voltage signal proportional to zone
pressure to the master panel. A circuit card in
the master panel processes the voltage signal and
controls lamp sequencing and meter movement.
When a red lamp is energized on the master
panel, an electrical signal is sent to the slave
panel lighting the corresponding zone's red
lamp. Interconnection between the subassemblies
is through the terminal box.

Slave Panel. The slave panel is located
house and uses a red indicator lamp

zone to alert bridge personnel when zone
is too low to provide Chemical, Biologi-

and Radiological (CBR) protection. When
! in a TP zone falls below 0.4 in. wg,

c for that zone will light to warn person-
that overpressure is low or lost. Slave panel

are controlled by the master panel.

3-1
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CHAPTER 4

SCHEDULED MAINTENANCE

INTRODUCTION. 4-2.1 Alarm System Meter/Gauge/Lamp
IU1.. A meter, gauge, and lamp verification test
is conducted to demonstrate the overall operation
of the alarm system. The test ensures that when
the master panel meter reading is in the green
region, tl1e corresponding indicator lamp is lit. It
also ensures tl1at the master panel meter reading
is within 0.2 in. wg of the corresponding zone
sensor box gauge. The verification test a1so in-
cludes a procedure for observing the sequencing
of app1icable master pane1, slave panel, and zone
sensor box meters, gauges, and lamps as zone
pressure increases from norDlal atmospheric to a
fully pressurized condition.

chapter identifies scheduled maintenance
Collective Protection System (CPS)

System. The scheduled maintenance dis-
in this manual does not duplicate in-

--- ~ in the Planned Maintenance
Should there be any conflict, PMS

- - takes precedence. Any documenta-
conflicts should be reported immediately on

NA VSEA Technical Manual Defi-
~ Report (9086/10) located in the

of this manual.

MAINTENANCE PLAN.
4-2.2 Static Air Probe and Condensat8 Drain
Bowl Insgectlons. The static ajr probe is rou-
tinely inspected for external damage and any de-
bris or forejgn objects blockjng the area between
the disks. Accumulated condensate water js also
removed from the condensate drain bowl. These
actions are conducted to ensure that the zone sen-
sor box receives a true measure of external atmo-
spheric pressure.

maintenance consists of organiza-
inspections that identify and correct

causes for alarm system failure or mal-
Inspections may be conducted while the

system is operating. An alarm system
. -.' test is conducted in conjunc-

with the Maintenance Requirement Card
for tlle total protection (TP) zone pressur-

- test. Inspection of the static air probe and
the condensate drain bowl is detailed on an

_alarm system MRC.

1

4 -1/(4-2 bIn)
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CHAPTER 5

TROUBLESHOOTING

INTRODUCTION.5.1 5.2 ORGANIZATIONAL LEVEL
TROUBLESHOOTING PROCEDURES

This chapter provides troubleshooting procedures
to help ship's crew identify malfunctions that
might occur during operation and/or mainte-
nance of the Collective Protection System (CPS)
Alarm System. Since intermediate and depot
level maintenance are not required for the alarm
system, all troubleshooting procedures in this
chapter are performed at the organizational level.

Table 5-1 is a troubleshooting analysis chart for
the Navy Shipboard CPS Alarm System. Use tlte
chart to identify the problem and the probable
cause of the problem, then perform the steps out.-
lined under action.

Table 5-1 Trouble Analysis Chart

Symptoms Probable Cause Action Reference

Missing ac/dc power 63Quick ac/dc power testMaster panel non-
functional (lamps and
Jrneters do not work) Missing addc power Test/restore ac/dc power 64

Replace power supply asc
sembly

Defective power supply as
sembly

6-5

Defective master panel
wiring

Test/repair master panel
wiring

"
Defective RFI filter Test/replace RFI filter 6-7

Defective circuit card Test/replace master panel
!circuit card

6-11

Master panel lamps
operate but meter non
functional

Defective master panel meter Test/replace master panel
meter

60S

Defective master panel
wiring

Test/repair master panel
wiring

6-6

Defective RFI filter Test/replace RFI filter 6-7

Defective circuit card Test/replace master panel
circuit card

6-ll

5-1
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I Action ReferenceProbable CauseSymptoms
~erence

Cheek tubing in sensor
box for leaks or kinks

Flexible tubing in zone sen-
sor box is damaged or
kinked

Master panel meter
reading does not cor-
respond to the zone
pressure gauge

Align master panel
meter

6-2Zone pressure gaugeltnaster
panel tneter out of
aligntnent6-7

Test/repair zone sensor
box

Pressure gauge out of align-
ment or damaged

6-10

Test/repair zone sensor
box

6-10Defeetive pressure
transducer assembly in
zone sensor box6-9

Test/repair zone sensor
box

6-10Defective wiring in zone
sensor box

6-6Defective master panel
wiring

Test/repair master
panel wiring6-6
Test/replace RF1 filter 6-7Defective RFI filter

6-7 1 Test/repair tenninal box 6-12Defect in terminal box

6-U Test/repair ship's
wiring

6-15Defective ship's wiring

6-8Test/replace meterDefective meter

Test/replace circuit card 6-11Defective circuit card

4-2

Test/repair slave panel 6-13Defective slave panel lamp
test switch, lamp(s) wiring

Slave panel does not
operate although mas-
ter panel is fully func-
tional 6-6Defective master panel

wiring
Test/repair master
panel wiring

6-2

Test/replace RF1 filter 6-7Defective RFI filter

6-6 Test/repair terminal box 6-12Defect in terminal box

6-15TestJrepair ship's
wiring

Defective ship's wiring
6-7

&8 Test/replace circuit card 6-UDefective circuit card

5-3
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SymPtoniS ReferenceActionProbable Cause

I6-9Defective lamp(s) Test/replace lampsMaster panellneter
functional but one or
more lamps do not
operate

Test/repair master panel
wiring

6-6Defective master panel
wiring

Testlreplace RFI filter 6-7Defective RFI filter

6-11Defective circuit card Test/replace master
panel circuit card

Slave panel lamp
test switch does not
light all lamps on
slave panel

6-9Test/replace lampsDefective lamp(s)

6-14Defective lamp test switch or
wiring

Test/replace lamp test
switch/wiring

Test/repair terminal box 6-12Defect in terminal box

Test/repair master panel
wiring

6-6Defective master panel
wiring

Test/replace RFI filter 6-7Defective RFI filter

6-11Defective circuit card TestJreplace master
panel circuit card

Check tubing in sensor
box for leaks or kinks

Broken or kinked tubingDifferential pressure
gauge at zone sensor
box inaccurate

Clear probe 4-2Static air probe obstructed

6-10Pressure gauge out of align-
ment or damaged

TesUrepair zone sensor
box

Align master panel
meter

6-2Zone pressure gauge/master
panel meter out of alignment

Master panel meter
reading does not
correspond with
indicator lamps Test/repair master panel

wiring
6-6Defective master panel

wiring

Test/replace RFI filter 6-7Defective RFI filter

6.sTest/replace master
panel meter

Defective master panel meter

~1lDefective circuit card Test/replace master
panel circuit card

5-2
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(22) With the CPS zone unpressurized, all
lamps on the slave panel should be
illuminated (figure 6-6). Confirm lamp
operation as required by pushing in the
slave box lamp test switch.

(23) To check the operation of the slave panel
indicator lamp of the zone under test, en-
sure that the person at the zone sensor box
has released the hand pump valve and
the gauge needle is in the red zone
(Ut\der 0.4 in. wg).

(24) The indicator lamp for the zone under
test should be illuminated.

(25) Have tlte person at the zone sensor box ap-
ply pressure to the gauge with the hand
pressure pump slightly until the gauge
moves out to the red zone into the yellow
or green zone (greater than 0.4 in. wg).
Stabilize and maintain the pressure.

(26) The slave panel indicator lamp should
turnoff.

(27) Press the slave panel test switch. All of
the slave indicators should illuminate
including the indicator for the zone un-
der going test/alignment.

(28) Release the slave lamp test switch.
(29) Have the pressure on the zone sensor
; gauge released slowly. The person at the

sensor box should inform the person at
the slave panel as the pressure reading
approaches the red zone (0.4 in. wg) and
as the pressure falls ~to the red zone on
the gauge. The slave lamp for the zone
under test should illuminate as the
pressure falls below 0.4 in. wg.

(30) If the slave panel does not function prop-
erly.. refer to troubleshoot~g ~ Chapter 5.

(31) Disconnect the hand pressure pump from
the pressure gauge and the pressure
transducer assembly. Reconnect the low
pressure flexible tubing to the ports
marked LOW on the gauge and the
pressure. transducer assembly. Recon-
nect the high pressure flexible tubing to
the ports marked HIGH on the gauge and
pressure transducer assembly. Check the
flexible tubing connections for a tight fit
on the fittings and that there are no tears
in the tubing. Close and secure the zone
sensor box panel, check the flexible
tubing as the panel is closed to ensure
that there are no kinks in the lines.

(32) Repeat all alignment procedures for all
TP zones.

(33) Close and secure inner and outer panels
of the master panel.

~
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Section II. REPAIR

6-3 QUICK AC/DC POWER TEST. e.
to

Power is supplied to the master panel
during this process. Extreme care
must be exercised while performing
this procedure to prevent electrical
shock. Follow all required precau-
tions and tagging procedures.

g

h

Open front and inner panels of master panel
(figure 6-4).
Locate the terminal board TB4 on power sup-
ply assembly and remove plastic shield fas-
tened at terminals (1) and (6).
Remove yellow and gray wires from termi-
nals (2) and (3). Isolate wires so they do not
make contact with terminal board
Turn ship's breaker on. If ship's breaker
stays on go to step (i). otherwise there is a
short in the ship's wiring. Repair ship's
wiring accordingly.

Ac power is supplied to the master
panel when the ship's breaker is on.
Be careful not to make contact with
the circuit card or terminals two (2).
three (3). four (4). or five (5) on ter-
minal board TB4.

Test for 110 Vac power across terminals (2)
and (3) using YOM. If 110 Vac does not exist
at these terminals there is a fault in ship's
wiring that supplies tl'1e master panel. Repair
ship's wiring accordingly. If power is sup-
plied, turn oft' ship's breaker, reconnect the
yellow and gray wires to terminals (2) and
(3) respectively, and replace plastic shield.
Turn on ship's breaker. If breaker trips oft'
replace power supply assembly (see section 6-
5), otl'1erwise proceed witl'1 step k.

j

Power is supplied to the master panel
during this process. Extreme care
must be exercised while performing
this procedure to prevent electrical
shock. Follow all required precau-
tions and tagging procedures. Power is supplied to the master panel

during this process. Extreme care
must be exercised while performing
this procedure to prevent electrical
shock. Follow all required precau-
tions and tagging procedures.

a

k

b.
1

I
Push in circuit breaker CBl on master panel.
If breaker trips ofT continue with step I. If
breaker stays on, go to step n.
Remove red striped wires from terminals (7)
and (8) of terminal board TB4. Isolate wires
so they do not make contact With terminal
board.

c.
d

If a reading of 12 Vdc was not obtained in the
Quick AC/DC Power Test (section 6-3), ensure
ac power is available from ship's breaker
panel. If breaker is oft' or tripped, an indica-
tion of a problem, then proceed with step b. If
breaker is on, in normal condition, proceed
with step c below.
Reset and turn on ship's breaker. If breaker
trips oft', there is a short circuit condition.
Turn ship's breaker oft'.
Ensure master panel circuit breaker CBl is
oft' by pulling out the circuit breaker.

~

6-1
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m. Push in circuit breaker CBl on master panel.
If breaker trips off replace power supply as-
sembly. If breaker stays on, a problem exists
within the wiring of master panel.

n. Remove the red/white, red/yellow, and
red/green wires from TB4.7 and TB4-8.

o. Measure the dc voltage across TB4 tenninals
by attaching the positive probe to tenninal (8)
and the negative probe to terminal (10). If 12
:t: 0.2 V dc is not present replace power supply.
If 12 Vdc is present continue below with short
isolation. procedures.
(1) Reconnect red/white wire to terminal

TB4-8 and repeat dc voltage measure.
ments in (e) above. If no voltage is pre-
sent, there is a short in the wiring har.
ness from TB4.8 to TBl-4. Proceed witJt 6.
6, 6-7, 6-12, or 6-13. If voltage is present,
proceed as below.

(2) Reconnect red/yellow wire to terminal on
TB4-7. Repeat voltage measurement
described in (e) above. If no voltage is
present, a short exists in the circuit card
or wire to circuit card. Follow procedures
in 6.6 or 6-11. If voltage is present,
proceed as below.

(3) Reconnect red/green wire to terminal
1 TB4-8 and repeat dc voltage measure-

ments in (e) above. If no voltage is pre-
sent, a short exists in the wire path from
TB4-8 to the center post of all lamp bases
in master panel front cover. Proceed

, with 6-6 or 6-7.
p. If none of the wires indicated problems, re-

connect all striped wires on terminals.
Measure dc voltage across terminals (7) and
(10) of TB4. If voltage is not present, replace
power supply assembly described below.

Ac power is supplied to the master
panel when the ship's breaker is on.
Be careful not to make contact with
the circuit card or terminals two (2),
tJlree (3), four (4), or five (5) on ter-
minal board TB4.

6-5 REPLACE POWER SUPPLY
SEMBLY.

A~-

NOTE

Perform ac/dc power test per 6-4 be-
fore proceeding with this section.

a

b.
c.

d

Locate and turn off ship's breaker that sup-
plies ac power to master panel. Pullout cir-
cuit breaker CBl on the master panel, turning
alarm system off.
Open front and inner panels of master panel.
Locate power supply assembly mounted to
back plate (figure 6-4).
Remove plastic shield attached to terminals

6-13
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6-9 TEST/REPLACE LAMP BASES,
BULBS, AND LENSES.

ohms. With a bad bulb or no bulb, this
continuity check should show an open
circuit.

(7) An open circuit indication should be ob-
served between the center terminal and
front panel plate or any ground point.
Replace base if continuity is found. (An
open circuit should also be found between
the outer terminal and front panel plate
or ground point.)

(8) Plug PI back into circuit card and
tighten captive connector screws.

(9) To check slave panel, open front panel
and disconnect red/white wire on ter-
minal board, terminal (3). Conduct tests
(5) through (6) above (figure 6-8).

6.10 TEST/REPAIR ZONE SENSOR
BOX.

!lby
ther
°e 6-
it or
, fil-

luity
linal
!ltin-

any

in a
zero

beck.
19 is
1 the
resis-
;er is

a. Differential pressure gauge:
(1) Ensure master panel circuit breaker CBl

is in the off position. Open zone sensor
box (figure 6-2).

(2) Ensure tubing, low inlet port, and zone
pressure inlet port are unobstructed and
not damaged.

(3) Inspect gauge for damage.
(4) Disconnect flexible tubing from gauge

and pressure transducer and inspect
tubing for any leakage, damage, or ob-
structions.

(5) Turn zero adjust screw on face of gauge
to obtain a zero reading.

(6) Attach hand pressure pump (figure 6-9) to
high pressure inlet of gauge and pressure
transducer and slowly apply pressure.
Gauge needle should move smoothly with
pressure variations.

(7) Close valve on hand
tubing. While
pressure should not
in. wg per minute.

(8) Replace differential
does not
just, the
or it .

(9) Inspect all
age.

I WARNING I

Power is supplied to the master panel
during this process. Extreme care
must be exercised while performing
this procedure to prevent electrical
shock. Follow all required precau-
tions and tagging procedures.

a. Master or slave panel lens:
(1) Remove each lens one at a time by un-

screwing it from the base (figures 6-1 and
6-6).

(2) Pull out bulb from lens.
(3) Inspect lens for damage. Replace any

damaged, corroded, or discolored lens
with a same color lens.

b. Master or slave panel bulbs:
(1) Ensure master panel is on by pushing in

CD1.
(2) Press master and slave panel lamp test

switch. Replace bulbs that do not glow.
(Resistance across removed bulb should
be 20 :f: 5 ohms. If bulb has no continuity
or high resistance, it should be replaced.)

(3) Retest using lamp test switch.
(4) If lamp(s) still do not operate, procee'd

with (c) below or see Trouble Analysis
Chart, Table 5-1, Lamp test nonfunc-
tional.

c. Master or slave panel lamp bases:
(1) Place master panel circuit breaker in off

position.
(2) Open front door of panel being serviced.
(3) Visually inspect all lamp bases for

damage. Replace any base that is
cracked or broken or that has broken,
loose, or burnt terminals.

(4) Remove lens from base and replace any
base found to be corroded, have burned or
blackened bulb contact points, or stripped
or damaged lens threads.

(5) Open inner door of master panel. Loosen
captive connector screws and unplug PI
from circuit card (figure 6-4).

(6) With a good bulb in base, resistance
across base terminals should be 5 to 7 ing or
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b. Pressure transducer assembly:

I WARNING I

Power is supplied to the zone sensor
box during this process. Extreme
care must be exercised while per-
forming this procedure to prevent
electrical shock. Follow all re-
quired precautions and tagging pro-
cedures.

(2) Open front panel of zone sensor box
(figure 6-2).

(3) Locate pressure transducer assembly
mounted on back plate.

(4) Cut tie straps to free wiring between
terminal board and transducer assem-
bly.

(5) Remove pressure transducer assembly
wires (3) from terminal board and label
ten;ninal positions for reinstallation.

(6) Unscrew four cross-recessed screws from
the comers of tJ\e pressure trans-ducer as-
sembly and remove assembly.

(7) Mount new pressure transducer assembly
using four cross-recessed screws.

(8) Attach pressure transducer assembly
wires (3) to the terminal board main-
taining previous color pattern.

(9) Secure wiring to back plate using tie-
straps.

(10) Perform alarm system alignment per
6-2.

6-11 TEST/REPLACE MASTER PA-
NEL CIRCUIT CARD.

(1) Place master panel circuit breaker CB1
in the on position (figure 6-1).

(2) Ensure proper operation of differential
pressure gauge by conducting test in (a)
above.

(3) Locate terminal board. Inspect wires,
terminal lugs, solder connections and
terminals for damage (figure 6-2).

(4) Connect VOM with positive lead on red
wire and negative lead on black wire
both at terminal board. If normal voltage
of 8 :t 2 Vdc is obtained proceed with (6)
below.

(5) Remove red wire leading to the pressure
transducer assembly from terminal

1 board and repeat measurement taken in
(4) above. If voltage is present, replace
pressure transducer assembly. If volt-
age is not present, reconnect red wire
and continue troubleshooting for faults in
ships wiring, terminal box, or master
panel.

(6) Connect YOM with the positive lead on
the green wire and negative lead on
black wire both at the terminal board.

(7) Attach hand pressure pump to high pres-
sure ports of differential pressure gauge
and pressure transducer assembly.
Slowly vary pressure applied to gauge.
YOM should show an increasing voltage
(less than the voltage obtained in (4)
above) as pressure is increased and de-
creasing voltage as pressure is de-
creased.

(8) If voltage reading does not change with
pressure variance, disconnect green wire
from terminal board, reconnect YOM to
green wire terminal lug, and repeat (7)
above. Replace pressure transducer as-
sembly if voltage readings do not vary.
If voltage does vary, tllere is a problem in
ship's wiring, terminal box, or master
panel.

Replacing pressure transducer assembly:
(1) Pullout circuit breaker CB1 on the mas-

ter panel turning the system off..

Power is supplied to the master panel
during this process. Extreme care
must be exercised while performing
this procedure to prevent electrical
shock. Follow all required precau-
tions and tagging procedures.

a Test functions of circuit card:
(1) All ac and dc power tests should have

been successfully accomplished.
(2) Place master panel in the on position by

pushing in the circuit breaker CB1
(figure 6-1). Zone pressure is at normal
atmospheric pressure (zone down).

(3) Place all circuit card zone switches in
their TEST position (figure 6-5). All zone
meters on the front of the master panel
should move into the green zone. All
green indicator lamps should illuminate.
All red and yellow lamps should be oft'.

(4) Place all circuit card zone switches in
their OFF position (figure 6-5). All zone
meters on the front of the master panel
should be at their zero pressure position.
All master panel and slave panel indi-
cator lamps should be off.

c

6-17
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6-15 TEST/REPAIR SHIP'S WIRING.

a. Ship's wiring will vary according to each
installation, particularly with the number of
zones being monitored. The overall alarm
system wiring diagram, figure 6-10, shows
lignal paths for a five zone system.

b. When troubleshooting ship's wiring:
(1) Perform continuity test using an ohm-

meter to identify open or shorted wiring.
(2) With wires removed from terminal

boards, resistance readings should be
less than 10 ohms for continuity and
greater than lOOK ohms for short circuit
testing.(3) All lines should be tested for shorts to the
ship's structures as well as wire-to-wire.

b. Open face and inner doors of master panel.
c. Loosen captive connector screws and unplug

PI from circuit card (figure 6-4).
d. The following tests apply to both master and

slave panel lamp test switches.
(1) Visually inspect switch for broken or

cracked button or case. Check button for
smooth operation with no sticking.
Check for broken, cracked, or burnt
terminals. Replace if necessary.

(2) With lamp test switch in the normal
OUT position, check continuity across the
switch terminal. Replace switch if any
resistance or continuitY is observed.

(3) Push and hold test switch in ON position
and check resistance across terminals.
Resistance should be < 1 ohm. If high
resistance or an open circuit condition is
found, replace switch.

e. Plug PI back into circuit card and tighten
captive connector screws.

f. Close and secure panel doors.

1
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Taf?J~ 7-2. P~R List

Figure &
Index No,

Mfg.
Code

Mfg.
Part No,QtyName and Description

7-1-I
"7:i:2'
7-1-3
7-14
7-1-5
7-1-6
7-1-7
7-1-8
7-1-9

7-1-10
7-1-11
7-1-12

I Master Panel ], 53711
---

6573642

1
1,2,3,4,5
1,2,3,4,5

3,6,9,12,15
3,6,9,12,15
3,6,9,12,15

1,2,3,4,5
1,2,3,4,5
1,2,3,4,5

3,6,9,12,15
12

53711
53711

.

.w
-

~
m64410

Swi~h,-r:amp TeSt;Mil-S-8"805/9G:M880~-O13
Meter, Panel

Gasket, Meter
Screw, PNH, Cr Rec, .138-32 UNC, MS35206-230
Washer, Lock-Spring, .138 nom., MS35338-41

Lamp, Incandescent, W-L-OO11l/77, Trade No. 345
Lens, Red, Mil-L-3661/12, LCl2RN2
Lens, Yellow, Mil-L-3661/12, LC12YN2
Lens, Green, MiI-L-3661/l2, LC12GN2
Lampholder, Indicator Light, Mil-L-3361/5, LH73/1
Screw, Captive

-
6573330

IMaSter Pane~-OU-ter DOor_Removed
7-2-1
7-2-2
7-2-3

-- .-
FiTfi;i;RFI, M15733/25-OO24
Filter, RFI. M15733/61-0002
Seal, Cable Entry

8,12:: 16;iJi5,24
8,13,18,23,28

1

-

5.'JJll 6574177~
-.Master Panel. Inne~oor Rem-c;v-{;d

53711

53711

Power Supply Assembly
Screw, PNH, Cr Rec, .250-20 UNC, MS35206-280
Washer. Lock-Spring, .250-nom., MS35338-44

Circuit Card Assembly
Screw, PNH, Cr Rec, .138-32 UNC, MS35206-228
Washer, Lock-Spring, .138 nom., MS35338-41

Screw Lock Assemblies, Male, M24308/25-10F
Screw Lock Assemblies, Female, M24308/26-2F
Seal, ~i?le Entry 53711

'&1ffi"

1-3-1
1-3-2
1-3-3
1~
1-3-6
7-3-6
7-3-7
7-3-8
7-3-9
ill
1-4-~
1..4-3
7-4-4
1-4-5
7-4-E
7:s:i
m
7-5-3
7-5-4
7-5-5
7~
7-5-7

f Slave P~~eI

1
4
4
1
4
4
2
2
1
1

~

ffi~

6573641

6574177-1
6264194

6574177-1
6264199

657~1
ffi7:lSOO

6574177-1
~~

Swiii:h;-Lamp Test: M~--880&9~880~O ra-- -

Lamp, Incandescent, W-L-OOll1/77, Trade No. 345
Lens, Red, Mil-L-3661/12, LC12RN2
Lampholder, Indicator Light, Mil-L-3361/5, LH73/1
Seal. !;:;_able Entry

1
1,2.3.4.5
1,2,3.4,5
1,2.3.4,5

1
-

~.
53711
53711
53711

-'-_Zone Sensor Box I Ir3.4.5~
1**
1**
4**
4**
1**

I 9;**
53711

5371!

Gauge, Pressure, OTfferential- - -

Gasket, Pressure Gauge, 15.25" in length
Screw, PNH, Cr Rec, .190--32UNF, MS35207-264
Washer, Lock-Spring, .190 nom., MS35338-43

Seal, Cable Entry
Connector. Bulkhead. Female

l-iOnesensor BO~or Ooon
~lT m7:m'3

m7:fl91

m73700

1 7Q l - I .,--- to -
Hto 6"41.-v- . vonnec r, ose 7~2

I Tape, Antiseize, Mil-T-27730, Size I AR
7-6-3 Filter, In-Line Pneumatic 2.. 53711

I 7-6-4 Tube, PVC, Flexible, .125 ID x .06 wall, L-T-790 AR -
7-6-5 Pressure Transducer Assembly 1.. 53711
7~ I Screw, PNH, Cr Ree, .138-32UNC, MS35206-228 4.. -

~ ~~~7~7. I - ~asher._Lock-Sprine:. .138 nom.. MS35338-41 4.. ~ - , "
..Quantity per Zone Sensor Box

7-2
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PLEASE CLOSE WITH TAPE - DO NOT STAPLE - THANK YOU
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,PARTMENT OF THE NAVY

ficiaI Business
1n81ty for Private Use $300

000-316

COMMANDING OFFICER
NAVAL SHIP WEAPON SYSTEMS ENGINEERING STATION
NAVAL SEA DATA SUPPORT ACTIVITY (Code 5HOO)
PORT HUENEME, CA 93043-5007
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